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[HliR] * t'^/^M^fiMR^Cfc^T, 
JRScSttO|R]±*rHS. 

:£^T, ^l^j/77l4i:SlO»il^#i 

HKftft, KfMfc, fiWfcfc, **fls», 7yttMm& 
ftS«l©«*JI4:Jll2«)aM4Ji4:«>|I|»c, =H^te*RB 




1 

[4MM»#G>ttH] 

[»*« i ] s> ^ r *±*-^*ixfcjg l <7>G£ 

2 ] fcc»*«a«:*-r s> 7 r m ± 

o M (cEf * *Lfc#*tt * Ffl/I £ £ ^"T 6 * fc° > / 

t\ 

[If ^ 5 ] «ttT«&* £ C o Sr^tfMl«ttfleJB £ co 

am^bftsiioiitii:, f2o«i$«'i:, me 
m i <om&m tm 2 (om&m t <*> huskies 

r, 

i: *4*« fc 
i <>: *4#» 



(2) M¥l 0 - 6 5 2 3 2 

2 

[ 0 0 0 1 ] 

[0002] 

*t»S*^ (£*T, MR^) Srffli^Sntt>*nbixr 
1^5 (IEEE MAG-7, 150(1971) . MR*fS:M^ 

[0 0 0 3] 5E¥, «*UE»jKtt*>/hSl ■ 

hi:P?^) lCf3N i — F e 'a' — ^ n ^-g* 

(DM R^l/^ V h £ LTtteSSffittSfl^a^-h^fc 
[0 0 0 4] IOj;5^M{^LT, Fe/Cr^>C 

^•f r. ^ $ JXT t ^ S (Phys. Rev. Lett. , Vol. 61, 24 

74(1988), Phys. Rev. Lett. , Vol. 64, 2304(1990)' 

08) o b^^L, AXtt-7-«ttJft»**3^i«^/5:«>«C, M 

[ 0 0 0 5 ] Ml*ttJB/**ttJB/3S«tt*<z>* 

(Phys. Rev. B. , Vol. 45,806(1992) , J. Appl. Phys. , Vol. 6 
50 9, 4774(1991) ft ^ tT V ^^^/ROfitSCSttS 
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[0 0 0 6] 

s B B B s a [fi] tt « £ s r «fe ft£ 4# tt * rS] _b * it z> ^ £ a* M 

tltjsau :^l/^7r!J:i:coI?iffl4ft 
loo 0 7] L**L*3&sb, JiR^Am^^yrMt 

un i f e ^^(D&mmr&zm^tzM'S^tt, c 

[0 0 0 8] ;* tr^^^^lRSrfflt^/SiMRS^OSiia^ 

[0 0 0 9 ] -tod; 5 ^aSWMtSfc^ 

Kft£*i)tt>o-t\ SttMWltsi^aor, & 

[0010] 

[0 0 l l ] mi ©«ftfitt:S(i**fl4, *b^»*3CK 

m&iw t<Dm «b§ s *tfc#wtt * ibji s * tr 



(3) 10-65232 

^m^yyrmtmi <nm&mtv>Rm\z. mum. m. 
\um. mtm. *^^j;(;7sy^»bMii^> 

ft<£t> iaS:±«»i:i-aJH-?-ieiR^!;"VJBd4R«tb 
[0 0 12] *fc*»WI-i3«J-5JB2 0««Stt»** 

#s t <nmmmt> b * am i osisji <z>^tt/i 
mis* io«ttji^*2oaittji2:onicECdtu 

/<? fc*«tt*IBJii:*:*-*-a^ iff JUHH'&Vk 

[0 0 1 3] * 2 SbJwl*** 
5fcHB*L?tJ: «ttTttJi£Cofc^t?»««:tt 

(Wia*i©*ttlBt»2^«ttJBi:«>IRIU:E«Sn 

^ ^co^stc, awt*, mum, **>itm&£xf 

[0014] mi 0**«tt»»*^l£:te^TW:, 

a*^ ^ 7 r s £ s i <ovmm t <o m<Dm^wwim* 

#, HW«cft#ftft««»tt«:»-5w £3*-5T1i&£ft5o 
[0 0 15] jB2^**«a»**-?-H45^T 

6#l:«iit5ri:^So tot, 
[0016] 

[0017] £-r\ *%m<om i (ou&t&tfiZhmm* 

(MR^) Sr^J6-r-5^^co^ffi{coi>ra-<So 
[0 0 18] ilfl f l^MRffO-HIfiOg 

2 tem2<Dm&mT-tbv , rnfejsifeii^w 

[0019] Il^oJ:^ 2 14, Witt 



5 

*>5i^W:N i F e^oj: 5ftiH«ttff«^J: •?« 
[0020] iBaLfcj: 5*co»att-&&^ urii, 

CotCFe, Ni, A u , Ag, Cu, Pd, Pt, I 
r,Rh, Ru^Os.H f 4g<Z> liJfctt 2ffiJ£i_b£ 

^tS^i^ U< , Sblctt 8~20J^% ^1^: 

[0 0 2 1 ] *fc, 9S l£>£U*m2(D^teJI 1 , 2<7))gi 
[0 0 2 2 ] LfcG£tt/I 1 , 2^H, mi 

j&*Hfcnr^<5. *i©«ttJliic±iaLfcj:5ftco 

A. NiFeCo^^ > ^tlb fccjB H e B ^3t(^)^^(CT 
i, V, Cr, Mn, Zn, Nb, Mo, Tc, Hf, 
T a , R e^tO^DTC^^T^PLTiSfe^bb/c^ 

&«##|^£;h,5o NiFe^Ni 
FeCo^^te, WS^ttT»Ii:trt)affit 
^^(DT'tbZo J|Sl0>*ttJB lCNi F e-&&# 

0»«ttflefcfll^5»^fcW:, Ta, Ti, Cr, C 

[0023] ^tr, f l <^>$£{£/i l ^M/^7ri 

r, Rttft ic J: & K«fitt»ft(Offftir»Mt « ^ i: ^ 

kStf, ^*^ft^M/^7rg4ta^Ifai 

IjBftXff S 4^»Sii?»< 1 5 r d«ai Li\, £ 
(DfcaO, JH-T-ifclR^y irJBsoJSSl*. ^^r- 2 nm 
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e 

/<» ir£ Lr<7>*HB#atoix<5fc«>, sp*S» $ o. 5nm 
[0 0 2 4 ] IS^ffi*^y-1rJB5«>«j«*t»i:UrW:, 

[0 0 2 5 ] JPR^tt*^ ytis *r«j«-t-5ft-fr 

7WW^6tic{:$Slfcm, #5ei«tt*t»«fi)t 
bis r:ixtt««a»»*^a»W«*36«fi«S^S*5 

[0026] —7^, m 2 <nm&m 2», 

tltl rMnl, FeMn^, NiOlf^ib^^SS 

t), '<<<Tx&ft&tt5-£tixmfcs#£tix&*) . v^ 
[0027] c^r% ni<D$£&mite£v i m2<Dm j & 

JiT% *MB«ff3ft*»o«ttt-C« MdCA £ -£T fe< 
J: 5 ^7^-/^i^if - £ i:J:ot»5 c ^^r-^ 

5 0 -r&fc-fe, (DlkOe if 0W^WtOO523K 
ifcot^sr- l»BS««»ttft, (2)^0^ ^lkO 
e gg(D«4i^T-483KSffi(7>jaft*r-ft*PL, (3)483K 

mtX^i&t.XftM'rZo ^(OX 5^7^-;uMl (» 
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[0 0 2 8 ] Il^t/I2(7)«l 1 , 2 {CM 

[0 0 2 9 ] MlMttll, 2iw^E«*n6^a 

wuitec u , au, Ag, &>z>\*^i*^*ibtm&7cmb 

t^tftf Pd, PtftifflJibtiritdk 

l> 2B<o«*8^«r+»l:^* < C £ 2*E3i£ ft 

[0030] _ba*Dt*flic x 9 * \?^^>\s^mmwki 

^{i^SMR^WCSS^TiS, f 2^1tti2«Ml 
[0 0 3 1 ] ilEHJfe^^cDMR^^-^^^r^, ^1 

✓<y i*«5£^j*LT^5*:£>, iILt«t 5ftiil3£T 
~ - US H tt fpj _L 0 co T =■ - ^ & 31 £ S£ b |g 

[0 0 3 2 ] *$gWC0»2O«^lfiffi#IM£^ 
[ 0 0 3 3 ] |2tt, l2COMRi^(7)-^»l^ 

0H±A, 2 i^m2o^^iir*^J9 , rnbli^ctt;! 

2«itt«i, 2BB«c:«:*Wtt*BBiB3i^a£*Jxrv^ 
[0 0 3 4 ] :tl^ttil, 2<Z>5*>, * 1 WfcttJg 



(5) 0 -6 5 2 3 2 

S 

*&tt#si 1 t&m&mmrmfrbtezm&Tmmi 2 

1 1 wt«*««:»*^**-r«Ji-e*> 0 > «i*T 
in 2ttttatttttJii iott«ft»tt*iRjJiS^siB 

it? ST-feSo 

[0 0 3 5 ] IttTill 2tt, iSOtt^tttt***^ 

*mmmm** t ft 5 trt>j: 

ESttTJfeS l 2<D*j»W»£ Itlj:, NiF 
e^A, N i F e CoM, d tt bg^tt^&l- T i , 
V, Cr.Mn. Zn, Nb, Mo, Tc, Hf, T 

[0 0 3 6 ] $£^t£#;g 1U afcttTifeg 12i: co«g 
*BB«3i:«-t-5J:5«cia**ixri^. ft*5, Ml 

M£ L^o *fc, 3£E£te#:JI l l 1 2 £ CO 

^-#ari»5^i^^i^ e r: 1 o>«teJB 

[0 0 3 7 ] ^LT, *l cofl&ttJB 1 Jcfetf SSSaSttft 
Si 1 ^IttTMl 2 £co#ffiKtt:, ^tef/^f 

mm&itm 1 1 ^^ttTJ&ig 1 2 ^cor^co^^m^^^j 
iri^o -rft^^>, jp^-am^y t«5t»«t6: 

«f4T*I 1 2 ^<DIH OJH^f-ffiStt* 
[0 0 3 8 ] JH^4fc»^ y /I 5 ^*fia»»W:, ^ 1 co 
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[0 0 3 9 ] *fc, ZMf&'tZ>fc& 

r , mm&tem 1 1 cojRKacssis^js i coisji i ^ 

[0 0 4 0 ] l i tm&Ti&m 1 2 t 

fc, fam&&m 1 1 £E£ttT*fcJI 1 2 £<D|HO«*Mj|6 

F e x N^^, *fcK3MKtt#£ LTteN i O, Mn x 
[0 0 4 1 ] f 2«fti 2JS, flfja5L7tmifiO 

ey«ttST-fc5o rnfc*2<o««:JB2:fcJ:tfKM« 

[0 0 4 2 ] Sl«ttl 1 *3 J: 2 (DiSttiB 

2 {CIS, ffJ&Lfc^l <7D^H£fl01»£|^«l;L, [H^Z^" 

[ 0 0 4 3 ] i:»Lfc*Ji(cj: 9 ^ tr>vvu:/SWB«i 

3^ffit6MR^i:fc^tit m 2 <om&m 2 has 
ftitsnri^iDi^ir, sb i (Dm&m i is^sro 

[0 0 4 4 ] JiE^JS^ffi^MRlR^fCiS^ni, ^ 

tt#IiUffl4Tigi2^co#il:, BIHMfc, MAS 
ft, #flsft* ^sx-ftft^bftSJPS^ltf:*^ 

&m&{*m 1 1 tm&Tmm i z t (Dm<Dm^-m^um 



(e) 4#fH¥l 0 - 6 5 2 3 2 

10 

[0 0 4 5]*«|w8«SjSt»ft* J fl:i4, r*)5R^ 

[oo46ifjx.il tr^ttafe^u 5 ^ y -attsi: 

Sh^f^iaS «£i;lg;«:# JK «: JH ^ -5 »£» M «t , 
/Mitt*, iff8»#S:«*ot5 e ££oT\ JJHE^ftfc 
t5c y - K««tiS«Sa»**f © 

J(7 [0 04 7] ^(;, y- K«tt*«««tt«£*SJi 

y— *ttJBo«Ko»**r»*j-rafca«)«c, ^y-^tt 

l(*^T^^t5^t-fc6. tfcoT, asm 

ttBtsa«^ft< tt>7y -m&m<offimmizn&i»tit£ti 

[0 0 4 8 ] *S«Ol«fta»**fl4, W*.K«« 

[0049] «scia«s— y Ktt, tt-#o«g 
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[0 0 5 0 ] B3I4, JiitUfc*ltJI?tt«>G MR 

*6#l Hrfc -5 „ 12 3 Ic&i^T 2 1 f*5tR"C*> "9 , 
uirij:Ai2 o 3 a i 2 o 3 

■TiCifi»#I^bh5. :©J:5ftS«2i(0± 

^ffiiifCte, N i F e F e S i A 1 

^r^C o z r Nb-&4^»«tttt^b*ST«W 

l2 2il:ttAlo x «o*«ttlft«tt»36>feft<5T« 

[0 0 5 1 ] GMRJR2 4 i:T«B4Sl^t ^^2 3 
t^RBUiri, GMRH2 4 Z:*^#£:EP;tJD-r £ — 

^/^7^MWJi2 5^, GMR^2 4^»t 

5o GMR^2 4±(C|j:, Cu, Au, Zr, T 

^fOli2 6tCj: 9 GMRI2 4 

iX^o :tlbGMRl24, — ft<D/<'(T7>m&WMm 
2 5joi:t;-^tl 2 6 I^GMR« 2 7 ZMf& L 

[0 0 5 2 ] GMR*f«2 7±lCli, TftWilfcS^ 
«ft**ttW»*»b*6Ji«««^— ^ Kg 2 9j&*H£j» 
[0 0 5 3] KlGMR^y K 3 0_b^i2, ffififc 

ks 2 9 ^p— o«fifc*nri^s. -r^fc 

KlMR^y K 3 0 cD_Lij«^v'-/u Kg 2 
9tt, *JBM&*t^s> K3 l coTttflla»«S***ari> 

a i o x «o^«ttig«tt»^&«£iE«tt«; 
fsg^ y K«i irsg®^^ k 2 i aq*ja$*i,T^ 

[ 0 0 5 4 ] |4li±ILtII^l^)GMR^ 
^^I^lfcMRAMO-iM'j^fir^So Pi 
|OTfMRAM4 0 tf^Sffi^S i S«$f<7>S« 
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4 i B:f^^ixtGMRi4 2 itlti/^, :og 

mri4 «*.ttiW[aLfc***tt"c*Lfc^ 

^Wai|g^b^8t)(7)t^8o GMRi4 2^ 
H6J»«4 3*^UT»#a*««4 4*SRJtfeix 
T^6o *7t, GMRi4 2W«W:ll Au^£>fb 
45^tvH4 5 LT— #col£^ffiLS^4 6 # 
ilttnri/^o COJ:5f-LT, MRAM4 0W 

[0 0 5 5 ] 

8o 

[0 0 5 6 ] ^m^'J 1 

Ml 2 t LT/i^lOnroCDX^- A- S7 r^C o N b Z r 
^iHl? 2nm<DN i F e ^4*«T W^JAfll bfc 0 - - 

r% n i f b ^RttA*^ j/ 7 r i 4 or- 

[0 0 5 7 ] _bfBN i F e&&m&Bj&l^t-&\Z. — JL 

cD#M£^®TEMT-p^fc£;i5> lmn 

[0 0 5 8 ] SffiW»ffi»*MLfcN i F e 

£>&JRJ:K:, Sit^ttffcg 1U Itgf 3nraCOC 090F 
eio^&JR* »tt^fflg3^Lrgf 3nniOCuI, 
SS 2 <nm\±m 2 t irgf 3nmCO C o 90 F e io^&JR* 
fr^m^m 6 t X^XmmOnm<D I r Mn^^/H, {£^g 
£ Itgf 5nmC0T a l^2:NI{CL:Sg IT, ^ t?ls*</U? 
agSl 3(7) ^Slf: 0 
Jtf [0 0 5 9 ] — ^^^(b^itS^'J UlT, N i F 

/to rohfcSaW 1 tr^^/u^aSJRrtt, NiFe 
^^iHI<h c 090F e lo^&JR^offffit-JW^ffiW:^ !> 

[0 0 6 0] iHBLfcSSlSWifeiVifcttWi^iS* 

3Kr-7--/«lfco ^ J: 9 LTffc^MRli^ 

u« ioop#ra<£>r^— y^tc^rix^tiay^L, m^aa 

ib HW'JM J:6MR^i tfc» Wtc J: 5 M R m 
[0 0 6 1 ] 

[^1] 



(S) 



mW-1 0 - 6 5 2 3 2 



13 



14 









mm 

(as depo) 




10i$f!a 






mmmi 


6.2X 


8. OX 


8. OX 


8. OX 


8. OX 




6.9% 


6. IX 


5.9X 


5.4X 


49X 



5(c, -MilTN i F e^&JR/ 

Cog 0 Fe lo^&JK^ffifclR^a:*'* V tilrMlT 

T ~ — (c fj;M R ^<fb^4. 9%£ r $W L fco Cixte 
N i F e <&&m/ C o 90 F e io^^J^#®KlJ^J£1&£: 

[0 0 6 2 ] -2f, N i F e^&m<VMfi£&^-M.*:$\ 
i. F e^i/C o 90 F e lo^&JKfl-ffifcJB 

1 J; Dfi^t^, 23#Pfl<7}T^ — /uffefcWt 

e C o 90 F e io^&JR#® ^JB^lfc»a*JB ^ifc 

£<b*£, fP§ffl^7^-;^fTort), MR«$«8, 

[oo63j nrnrn 2 

^ttTife/I 12^ LTIRffiOnmOZ^Evi^r *C o N b 
Z r-&&JR£JRff 2nmON i F e ^AK&JWl-Jft/R L 

[0 0 6 4 ] _blEN i F e &&m*:Xm Lfc^M— B.^ 5 
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[0 0 6 5 ] 
1*2] 





8*4 






No 


CmiO 




1 


0.3 




2 


0.5 




3 


1.0 




4 


3.0 



#J2 0 NolcoKWT?^, *ffiBMfcRfcttttW**<otr> 

[0 0 6 6 ] *B5»fk«*flffi«;Lfc#N i F 

&J8I±{C, thftlKittM 1U Ltlf 3nmOC 
J<? o 90 Feio^l, ^Itt^Wi 3 trgf 3nm(7)C 
ul, %2(DW&m 2 t LTHi 2nm(7)C 090F e 10^ 

frfamftim 6 £ Ltlil 8nmCO I r M n 
&mmtl,Xmm 5nro<7>T aJR*Jffi{caf«br, 
^t'y/Wil§13 (7) SrfKHbfcio 

[0067] ±.u^nmm2&£Titt:mm2iz.j:z>& 

3K1? 2B#PflT^ — /U^aSILfc 0 ^ CO J: 3 LTflfc^M 

/>««c-t*t*niBS3eLfc. bowse*** 3^ 

40 -To 

[0 0 6 8 ] 
[^3] 
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15 16 





sm 








No 


©sp^JfE* dm) 




2HHB7— -AH 




1 


0.3 


5.8 


6.2 




2 


0.5 


6.1 


7.0 




3 


1.0 


6.0 


8.2 




4 


3.0 


5.0 


5.2 



&BBlKfc0l0*£&" lnra<h LfcK^ttSjff 

[0 0 6 9 ] — tfc«W 2 J: 5MR3f^tt, 2B#fS 
<DT=>~ /Mft K^BfTM R Rft*#±* LTV* 5 <> 

[0 0 7 0 ] 



[Hi] 




[0 1 ] *i«(7)f i o««ia«:sii*»^<D-sgj|[» 

[12 2 ] *&m<n% 2 ora»ffitt»**^o-i&8S^ 
[13] *»wo«*««:»**^Sr«rffi bfcta^# 

[H4 ] ^K^flSaiSCtai**^^^ IfcMR A 
[«#<7?SiPJ] 

i mi <nm&m 

2 8 2 08(41 

3 ^MttttfUBJI 

4 M^SX77« 

5 nR^a»/< y 

7,13 X tV^y^l 

1 1 -ttttttttJI 
1 2 -IKfSiTifiiB 



[H 2 ] 




(10) 
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[03] 
33 



7—7-7—? 




\ X X X X X \ z 28 , 

x. x ^ x^ x ^j ^ 2 

V///// ~ 



31 



27 



30 



[04] 




////// 

]//////> 



/ 



41 



;7n V h^-v^co^ 



#5SJHJ*JII«TtT*K«JI|IHn2 «^tfc* 
(72)^PJ^ fe« ftH] 

#?SJii»Jii«Tti*K«jiiwn2 «^i±^: 
SjiittVSBfi* 



